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Abstract 

Ultrahigh-energy neutrinos can be detected by observing long-range 
muons produced in charged-current neutrino-nucleon interactions. To es- 
timate the event rates in detectors on Earth, we require predictions of neu- 
trino fluxes from atmospheric and extraterrestrial sources and a knowledge 
of the interactions of neutrinos with ordinary matter. Among conventional 
processes,‘the reactions URN + .t’ + anything and FIN -+ uf + anything 
are the major sources of both the desired signal and the attenuation of 
the neutrino “beam” en route to the detector. 

I report new calculations of the cross sections for deeply inelastic scat- 
tering of neutrinos from isoscalar nucleons at neutrino energies between 
10’ eV and 102’ eV. I compare with results in the literature and assess 
the reliability of current predictions. For completeness, I briefly survey 
the cross sections for neutrino interactions with atomic electrons, empha- 
sizing the role of the W-boson resonance in &e interactions for neutrino 
energies in the neighborhood of 6.3 PeV. 

Unconventional processes could provide new signals for ultrahigh-energy 
neutrino interactions, and would alter the attenuation length of UHE 
neutrinos. As an example, I discuss the scalar leptoquark and R-parity- 
violating squark interpretations of the high-Q2 anomaly reported by the 
Hl and ZEUS Collaborations working at the electron-proton collider HERA. 
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This report was prepared as an account of work sponsored by an agency of the United States 
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disclosed, or represents that its use would not infringe privately owned rights. Reference herein to 
any specific commercial product, process, or service by trade name, trademark, manufacturer, or 
otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by 
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